Elevated dopamine in the medial prefrontal cortex suppresses cocaine seeking via D1 receptor overstimulation.
Previous investigations indicate that the dopamine-β-hydroxylase (DBH) inhibitors disulfiram and nepicastat suppress cocaine-primed reinstatement of cocaine self-administration behaviour. Moreover, both inhibitors increase dopamine release in the rat medial prefrontal cortex (mPFC) and markedly potentiate cocaine-induced dopamine release in this region. This study was aimed to clarify if the suppressant effect of DBH inhibitors on cocaine reinstatement was mediated by the high extracellular dopamine in the rat mPFC leading to a supra-maximal stimulation of D1 receptors in the dorsal division of mPFC, an area critical for reinstatement of cocaine-seeking behaviour. In line with previous microdialysis studies in drug-naïve animals, both DBH inhibitors potentiated cocaine-induced dopamine release in the mPFC, in the same animals in which they also suppressed reinstatement of cocaine seeking. Similar to the DBH inhibitors, L-DOPA potentiated cocaine-induced dopamine release in the mPFC and suppressed cocaine-induced reinstatement of cocaine-seeking behaviour. The bilateral microinfusion of the D1 receptor antagonist SCH 23390 into the dorsal mPFC not only prevented cocaine-induced reinstatement of cocaine seeking but also reverted both disulfiram- and L-DOPA-induced suppression of reinstatement. Moreover, the bilateral microinfusion of the D1 receptor agonist chloro-APB (SKF 82958) into the dorsal mPFC markedly attenuated cocaine-induced reinstatement of cocaine seeking. These results suggest that stimulation of D1 receptors in the dorsal mPFC plays a crucial role in cocaine-induced reinstatement of cocaine seeking, whereas the suppressant effect of DBH inhibitors and L-DOPA on drug-induced reinstatement is mediated by a supra-maximal stimulation of D1 receptors leading to their inactivation.